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Appendix A Assessment Methodology

INTRODUCTION

The socioeconomic assessment of the Draft Final ZDMP is divided into three
segments: cost, benefit, and employment and othgacts. The following describes
how each segment is assessed.

COSTS

Table A-1 lists the 41 short- and long-term stadignand mobile measures in the
Draft Final 2007 AQMP and shows, for each measuhether cost data is available
for each measure. Cost data is not available Hosd measures where control
methods are unknown, or affected sources cannioteinified.

Quantifiable Control Costs

Cost data have been developed for 32 of the conteasures listed in Table A-1.

Direct costs from complying with the requiremenfscontrol measures include

capital expenditures on control equipment, annparating and maintenance costs
for the equipment, costs of low-polluting (e.gforenulated) materials, and potential
savings related to new requirements. Investmantsansportation projects, their

annual operating and maintenance costs, and thdtingssavings in automobile

operating and maintenance costs from these prageetalso accounted for. Capital
costs are annualized based on a 4 percent ree¢shtate and the economic life of
the equipment or project.

Cost estimates for SCAG transportation control messwere provided by SCAG.
For measures under the CARB and U.S. EPA juriszhsti cost estimates were
developed based on the assumptions provided by CAR&htrol cost estimates for
all other measures were based on information frgmpenent vendors, raw material
manufacturers, and affected industries.

Projected Control Costs

Cost effectiveness, which represents the cost doices a ton of pollutant, was
estimated for each control measure with data otrs@® emission reductions. For
measures that reduce emissions from more than alhggmt, emission reductions
from one-seventh of CO and all the other pollutamése summed (CARB, 1990).
This total emission reduction number was then usechlculate the proportion of
emission reductions for the associated control oreawithin a source category.
The weighted cost effectiveness by source categas/then computed by summing
the products from multiplying cost effectiveness thg proportion across all the
measures in that source category.

The annual costs of unquantifiable measures wepeogmated by multiplying the
weighted cost effectiveness by the emission rednstirom respective years from
the unquantifiable measures as they are implemented
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TABLE A-1

Draft Final 2007 AQMP Control Measures

Control Cost Data No Cost
Measure No. Control Measure Title Available Data
SHORT-TERM MEASURES
District Jurisdiction
BCM-03 Emission Reductions from Wood Burning Fieeggls and Wood X
CMB-01 NOx Reduction from Non-RECLAIM Ovens, Drygesnd Furnaces X
CMB-02 RECLAIM SOx Reductions X
CMB-03 NOx Reductions from Residential Space Hesater X
CTS-01 Industrial Lubricants X
CTS-03 Consumer Products Labeling X
FUG-02 Emission Reductions from Gasoline Transfiel Rispensing X
MCS-01 Facility Modernization X
MCS-05 Non-Dairy Livestock Waste
EGM-01 Emission Reductions from New & Re-Developtrerojects X
FLX-02 Petroleum Refinery Pilot Program X
CARB & US EPA Jurisdiction
ARB-ONRD-01 Smog Check Enhancements X
ARB-ONRD-02 Expand Vehicle Retirement X
ARB-ONRD-03 Modifications to Reformulated Gasolirrogram X
ARB-ONRD-04 Cleaner In-Use Heavy-Duty Trucks X
ARB-ONRD-05 Port Truck Modernization X
ARB-OFFRD-01 Marine Vessels-Fuel, Auxiliary & Malingines X
ARB-OFFRD-02 Accelerated Introduction of Cleanené-iHaul Locomotives X
ARB-OFFRD-03 Clean Up Existing Harbor Craft X
ARB-OFFRD-04 Cleaner In-Use Off-Road Equipment X
ARB-OFFRD-05 New Emission Standards for RecreatiBoats X
ARB-OFFRD-06 Expanded Off-Road Recreational Vehktheission Standards X
ARB-CONS-1 Consumer Products X
SCONRD-1 Accelerated Penetration of ATPEVs and ZEVs X
MOB-5 ARB 923 Light-Duty Vehicle High-Emitter Idefication X
MOB-6 ARB 923 Medium-Duty Vehicle High-Emitter Idefication X
SCONRD-2 Deployment of OBD-III in Light/Medium-Duiyehicles X
SCONRD-3 Further Emission Reductions from On-RoadwW-Duty Vehicles X
SCONRD-4 Further Emission Reductions from Port Ksuc X
SCOFRD-1 Construction/Industrial Fleet Modernizatio X
SCOFRD-2 Cargo Handling Equipment X
SCOFRD-3 Further Emission Reductions from Loconestiv X
SCOFRD-4 Emission Reductions from Ground Suppouifiigent X
SCOFRD-5 Further Emission Reductions from TRUs X
SCOFRD-6 Accelerated Turnover Pleasure Craft X
SCFUEL-1 California Phase 11l Reformulation Gaselin X
SCFUEL-2 Greater Use of Diesel Fuel AlternativeR&ormulation X
SCAG Jurisdiction
TCM-1A High Occupancy Vehicle Measures X
TCM-1B Transit and System Management Measures X
TCM-1C Information-based Transportation Strategies X
LONG-TERM MEASURES
SCLTM-03 Further Reduction from Consumer Products X
LTM-04 Phase Il Gasoline Fuels X
LTM-05 Phase Il Diesel Fuel Alternatives X
SCLTM1-2 NOx Black Box X
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BENEFITS

Better air quality will improve visibility and rede adverse impacts to human health,
building materials, crops, and livestock. Somé¢hese effects can be measured and
are quantified in monetary terms relative to thedtae “no additional control”
scenario for key benchmark years.

Quantifiable Benefits

The benefits of better air quality in terms of iyped human health, reduced
damage to building materials and crops, and immtowvisibility were estimated
based on previously published studies. The metlbgis used for the
Socioeconomic Report are discussed below.

Health

Based on numerous epidemiology studies publishegdant years, concentration-
response functions linking ambient PMand ozone concentrations with observed
health effects were selected (Deck and Chestnub)20&pidemiology studies use
data on the reported incidence of disease and pttendiscern an association with
the concentration of ambient air pollutants measatdhe time. The greater breadth
of the recent epidemiology literature allows thearetterization of more health
effects than was possible in the past. New conagon-response relationships for
ozone and Pls were developed and a new health benefits modeiMB&®, was
used for the health benefits analysis.

The modeling results from the CAMx Model (Compretigea Air Quality Model
with Extensions) were used for attainment demotistrasee Appendix V of the
Draft Final 2007 AQMP). The CAMx model projects guality improvements at
each geographic grid cell from implementing the fDifainal 2007 AQMP as
compared to the baseline conditions absent suchiadd control. To estimate
health benefits, the results from the CAMx modeteved into the BenMAP model.
The BenMAP model calculates the increased or dsete@&xposure of the four-
county area’s population to PM and ozone from the Draft Final 2007 AQMP,
compared to baseline projections of these pollataithese comparisons were made
for the years 2014 and 2020 for P§land the years 2009, 2012, 2020, and 2023 for
ozone, using projected population by age cohortgemler from REMI (adjusted to
the SCAG forecast) and ethnic distribution from #8900 Census. The projected
change in exposure to BMand ozone brought about by implementing the Draft
Final 2007 AQMP was then used in the concentratesponse functions for changes
in specific health effects, including mortality.in&lly, the dollar value (in terms of
willingness to pay to avoid a health effect or aofstreating an illness) was used to
estimate monetary value for health effects.

Visibility

The benefits associated with improved visibility reveestimated by using a
percentage of the public’s willingness to pay faproved visibility as determined
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through housing prices (Beron et al., 2001). HBhisly was conducted at the census
tract level and based on matching housing salea dé@h air quality data and
neighborhood statistics in the 2000 Census in the-éounty area. The average
willingness to pay per household for visibility inoqpements reflects the household
income net of housing cost, education, and visybilnprovements in each tract.

For the Draft Final 2007 AQMP, the willingness taypfor visibility improvement
was calculated at the sub-county region level fer benchmark years 2014 and
2020. The visibility data at the sub-region lewals developed by summing the
multiplication of the predicted PM concentration at each grid by the total light
extinction coefficient (in 18m™) at the nearest airport for that grid across fadl t
grids within a sub-region. The trend on househonttbme and education between
the 2000 Census at the sub-region level was usdeuvelop the values for these two
variables for 2014, 2020 and 2025. The projecteshber of households at the
county level from the SCAG forecast was distributedub-regions according to the
2000 Census distribution of households for caloudathe total willingness to pay
for each sub-region.

The public’'s willingness to pay as determined tiglodnousing prices reflects the
value of many benefits including improved healtld @educed damage to materials
and property as well as improved visibility. Ineififiort to avoid the double counting
of those other benefits and account for the visybtesthetics only, this analysis
attributes only 45 percent of the total willingndésspay factor to visibility. The
determination to use a 45 percent factor was baped a 1994 study prepared by
Loehman et al.

Agriculture

The development of increased yield for various srap a result of better air quality
was performed at the grid level. This was madesiptes by spatially joining the
acreage data for each of these crops at the lhwile-mile grid level with the air
guality data at the 5-kilometer by 5-kilometer lev@he analysis was then brought
to the sub-region level by summing the benefitosmll the grids within a region.
Figure A-1 shows the location of agricultural area®r the air quality modeling
grids for the crops of grapes, oranges, lemongetames, beans, field corn, sweet
corn, melons, watermelon, potatoes, spinach, toesatootton, alfalfa, wheat, and
avocados.
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FigureA-1
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Materials

The material benefit assessment was made at theyclavel and allocated to sub-

regions based on population or household countte differences in basinwide peak
1-hour ozone concentrations between base and teases for the benchmark years
2009, 2012, 2020, and 2023 were used to assessetiedit associated with less
frequent replacement of tires (McCarthy et al, J982M, 5 concentration data at

eight locations was used to estimate the decreesst$ of repainting wood and

stucco (Murray et al., 1985) and cleaning indoofases (Cummings et al., 1985).

Traffic Congestion Relief

Congestion reduces operating speeds of vehiclas,résulting in travel delays and
increased shipping and storage costs for businesggsngestion also prevents
vehicles from operating under their optimum comxiisi and thereby increases the
operating and maintenance costs of vehicles. Usangpus studies on congestion
costs (SCAG 2004 and Association of Bay Area Gawemts 2002) and potential
reductions in vehicle miles traveled (VMT) and @i hours traveled (VHT),
congestion benefits in the form of reduced vehioferating and maintenance
expenditures and value of lost time due to the ttafal 2007 AQMP were assessed
at the sub-region level. Data on reductions in VBIid VHT were provided by
SCAG.
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Unquantifiable Benefits

Full quantification of health effects is hindered the lack of known quantitative
relationships between pollutant concentrationstaedncidence of health effects. In
some cases, these quantitative relationships maynden, but the air quality data
needed to perform the calculations may be uncertain

Further establishment of relationships between @aoquality and its damages, as
well as the measurement of these damages, is kgqyawotifying the benefits from
improved air quality in the areas of plant lifeydstock, building materials, and
human health effects. Inadequate data does ot &lill assessments to be made at
this time. Benefit assessments which incorporatdy oquantified benefits
significantly underestimate the total benefits agsult of implementing the Draft
Final 2007 AQMP.

OTHER SOCIOECONOMIC IMPACTS

As control measures in the Draft Final 2007 AQMR amplemented, and as
industries spend resources to comply with new requents and transportation
infrastructure is built, the four-county economylle affected. Implementation of
the Draft Final 2007 AQMP could lead to differehtimmpacts on industries at
different times.

REMI| M odel

To estimate potential employment impacts and offleeioeconomic impacts (e.g.,
product prices, cost of production, and incomegudintified measures and benefits,
District staff relies on the REMI (Regional Econeniodels, Inc.) model. The

REMI model is widely used by the U.S. EPA, CARBhatstate and local agencies,
academicians, and consultants. The REMI model rpmrates state-of-the-art

modeling techniques and the most recent econontic déhe REMI model has been
independently evaluated and found to be "technicgdund” by the Massachusetts
Institute of Technology (Polenske et al., 1992).

The REMI model is built on published data from 1969 the present with

econometrically estimated parameters and can bé tessimulate the impact of

public policies on the economy of Los Angeles, @anRiverside, and San
Bernardino Counties. The REMI model allows an sssent of the economic
impacts that a policy (such as an AQMP revisiora @roposed rule) may cause to
each sub-region economy (Figure A-2) for 70 privatel public sectors which

correspond to three-digit NAICS codes. These ingpaclude those on jobs, costs
of inputs in the production process, personal ingogross regional product, and
product prices. A detailed description of the RENWdel is provided in Appendix

B.

Impact analyses in the REMI model follow a two-sppcess. First, the national
economic projection provided by the Bureau of LaBtatistics (BLS) is used to
determine the local baseline economic forecastowitlany policy change. Second,
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the direct costs and benefits of a policy are iripuhe REMI model to generate an
alternative forecast for the local economy with godicy. The difference between
the baseline and alternative forecasts gives thal &ffects of the policy. The

baseline forecast is recalibrated to ensure camigtwith SCAG's population and

employment forecasts. Appendix C provides a ddaiblescription of the
recalibration process.

FigureA-2
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The assessment of job and other socioeconomic is\pe&s separately performed
for quantified control measures and clean air benefThis is because only costs
associated with 47 percent of required emissionigohs for attaining air quality
standards were identified. On the other handiegjlired emission reductions were
used for assessing the clean air benefit. The rtaiotyy associated with the
remaining 53 percent of emission reductions makesdombined assessment of
implementing control measures and the resultingrcher benefit less reliable.

Input to REMI

To estimate employment impacts from quantified maess direct costs associated
with each of the control measures were utilized iggsuts into the model.
Implementation costs of measures were distributetivo ways. First, they were
distributed to the regulated industries based emptioportion of emission reductions
of these industries by geographic location, as gsegd in the Draft Final 2007
AQMP. These costs are the additional cost of dbimgjness. Second, these costs
are additional sales to industries which supplyessary equipment and services.
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These sales were assumed to occur where the reguladustries are or where
emission reductions would take place. The analysigperformed from the
implementation year of a control measure to the 26a5.

In addition to the categories already describedumber of benefits from clean air
were guantified and input into the REMI model. 3&denefits are estimated for
those benchmark years when air quality data wasall@ To provide continuous
forecast estimates, estimates for years betweechbeark years were interpolated
linearly. Quantifiable benefits include increasgdp yields, improved visibility,
reduced damages to materials and health, and r&leh traffic congestion.
Increased crop yields were converted to increasdéarm employment by dividing
the value of increased crop yield in each regiothigyregion’s value added per farm
worker. Visibility improvements and reductionsnortality and morbidity in terms
of the willingness to pay and the present valughef future income stream were
translated into additional amenities to the foumty area via the migration equation
for economic migrants age 65 and below. Reduction®orbidity would lead to
reduced health care expenditures by the generdicpad employers (the cost of
illness portion only). The same amount of expamdg was assumed to flow back to
the economy in the form of additional spending theo consumption categories.
Congestion relief benefits were input as a decr@asiee cost of doing business for
the trucking and warehousing industry and a deereassales for auto repair
services. Better traffic flow would result in resd demand for transportation
services. Consumers were assumed to re-spenéthgs from vehicle operation
and maintenance on other consumer goods. The stmgeaelief benefit to the
owners of light-duty/passenger vehicles and comrauéed the material benefit
accrued to residents were translated into additmenity benefits.

Output from REMI

To assess the impacts on socioeconomic groupsijntpacts on product prices
identified by the REMI model were overlaid on comgtion patterns of various
income groups to examine the changes in consunes prdexes of these income
groups. The data on consumption patterns are thenBureau of Labor Statistics’
Consumer Expenditure Survey.

To assess the impacts of a policy on the competiggs of the four-county region,
the following factors were evaluated: the regiosfgmre of national jobs in those
industries whose products are also sold in theonaki market, the impacts on
product prices and cost of production by industnyd the changes in imports and
exports. These factors were selected based oni@awef effects of past public

policies on a region’s competitiveness.
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